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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a heating cook-
er for heating foods.

BACKGROUND ART

[0002] A microwave oven, which is known as an ex-
ample of a heating cooker, includes a plurality of heating
sources such as oven heating, grill heating, and stream
heating, as well as microwave heating. This type of heat-
ing cooker selects an appropriate heating source from a
plurality of heating sources to heat foods. Accordingly,
the heating cooker achieves a wide variety of types of
cooking.

[0003] However, a complicated operation for setting
control details of the selected heating source is required
to handle a wide variety of types of cooking.

[0004] As a solution to this problem, there has been
disclosed a technique which captures an image of a dish
by using a camera provided on a microwave oven, and
initiates cooking by using a cooking method correspond-
ing to a dish registered beforehand (for example, see
PTL 1).

[0005] There has been further disclosed a heating
cooker that sets afinishing temperature different for each
food, and issues video notification about a finishing status
(for example, see PTL 2).

[0006] According to the technique described in PTL 1,
however, images of dishes should be captured and reg-
istered beforehand. Accordingly, a useris required to per-
form a bothersome operation of this registration.

[0007] On the other hand, according to the technique
described in PTL 2, a user is required to designate a food
and set a temperature. More specifically, a user needs
to touch a display image to designate a food, and press
atemperature increase/decrease button to set a temper-
ature. Accordingly, a user is required to perform a both-
ersome operation of this setting.

Citation List

Patent Literature

[0008]
PTL 1: Unexamined Japanese Patent Publication
No. 2005-140418
PTL 2: Unexamined Japanese Patent Publication
No. 2002-243166

SUMMARY OF THE INVENTION

[0009] According to the presentinvention, a user is al-

lowed to easily input settings of respective heating control
details in either case of a single food or a plurality of foods
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contained in a heating chamber. Moreover, when the
food in the heating chamber is similar to a food for which
heating control details have been previously set by the
user, the corresponding heating control details are auto-
matically read and presented. Accordingly, a heating
cooker provided herein is an easy-to-use heating cooker
capable of performing a heating process in accordance
with preferences of the user.

[0010] More specifically, a heating cooker of the
present invention includes a heating unit that heats a
food stored in a heating chamber, an imaging unit that
captures an image of a food or a dish contained in the
heating chamber, a setting unit that sets heating control
details of heating control performed by the heating unit,
a storage that stores the image captured by the imaging
unit and the heating control details set by the setting unit
such that the image and the heating control details are
associated with each other, a notification unit that issues
notification about the heating control details, and a con-
troller. The controller controls the notification unit such
that the notification unitissues notification about the heat-
ing control details for the food or the dish present in the
image captured by the imaging unit based on a number
of the food or the dish.

[0011] According to this configuration, settings of re-
spective heating control details are easily input when a
single or a plurality of foods are contained and heated in
the heating chamber. Moreover, when heating control
details to be set correspond to heating control details
which have been previously set by a user, the corre-
sponding heating control details are automatically read
and presented on the notification unit. Accordingly, an
easy-to-use heating cooker capable of performing heat-
ing in accordance with preferences of the user can be
realizable.

[0012] More specifically, when the user inputs normal
settings of heating control details, and an instruction of
heating start, an image of a food and heating control de-
tails are automatically associated with each other and
stored in the storage as a correlation table. When a sim-
ilar food is subsequently recognized from an image cap-
tured by the imaging unit such as a camera, desired heat-
ing control details are presented to the user in either case
of a single food or a plurality of foods present within the
heating chamber. Accordingly, an easy-to-use heating
cooker can be provided.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

FIG. 1 is a block diagram illustrating a configuration
of a heating cooker according to a first exemplary
embodiment of the present invention.

FIG. 2 is a flowchart illustrating an operation of the
heating cooker according to the first exemplary em-
bodiment.

FIG. 3A is a view illustrating an example of a deter-
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mination whether a plurality of types of foods are
present in the heating cooker according to the first
exemplary embodiment.

FIG. 3B is a view illustrating an example of a deter-
mination whether a plurality of types of foods are
present in the heating cooker according to the first
exemplary embodiment.

FIG. 4 is a flowchart illustrating an operation of a
similarity determination unit of the heating cooker
according to the first exemplary embodiment.

FIG. 5 is a view illustrating a presentation example
of a display unit of the heating cooker according to
the first exemplary embodiment.

FIG. 6 is a view illustrating another presentation ex-
ample of the display unit of the heating cooker ac-
cording to the first exemplary embodiment.

FIG. 7 is a block diagram illustrating a configuration
of a device according to a second exemplary em-
bodiment of the present invention.

FIG. 8 is a flowchart illustrating an operation of the
heating cooker according to the second exemplary
embodiment.

DESCRIPTION OF EMBODIMENTS

[0014] Exemplary embodiments of the present inven-
tion are hereinafter described with reference to the draw-
ings. The presentinventionis not limited to the exemplary
embodiments presented herein.

FIRST EXEMPLARY EMBODIMENT

[0015] A heating cooker according to a first exemplary
embodiment of the present invention is hereinafter de-
scribed with reference to FIG. 1.

[0016] FIG. 1is a block diagram illustrating a configu-
ration of the heating cooker according to the first exem-
plary embodiment of the present invention.

[0017] As illustrated in FIG. 1, the heating cooker ac-
cording to the present exemplary embodiment includes
magnetron 101, heater 102, infrared sensor 103, ther-
mistor 104, door switch 105 constituting an opening/clos-
ing detector, imaging unit 106, setting unit 107, storage
108, plural-article determination unit 109, feature value
calculation unit 110, similarity determination unit 111,
controller 112 and others. Magnetron 101 and heater 102
constitute a heating unit that heats a food, for example.
Infrared sensor 103 detects a temperature of a food.
Thermistor 104 detects a temperature of an interior of a
heating chamber. Door switch 105 detects opening or
closing of a door inside the heating chamber. Imaging
unit 106 is constituted by imaging elements such as
charge coupled device (CCD), for example, to capture
an image of the interior of the heating chamber. Setting
unit 107 sets heating control details concerning heating
control performed by the heating unit in accordance with
a food or a dish, for example. Storage 108 is constituted
by a non-volatile memory, such as a flash memory, to
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store heating control details associated with foods, for
example. Plural-article determination unit 109 deter-
mines whether a plurality of foods is present inside the
heating chamber. Feature value calculation unit 110 cal-
culates a feature value of a food, a dish or the like based
on an image captured by imaging unit 106. Similarity de-
termination unit 111 calculates a degree of similarity of
afood, a dish or the like based on an image captured by
imaging unit 106.

[0018] Controller 112 controls the heating unit that
heats a food, based on heating control details set by set-
ting unit 107 while monitoring a temperature of a food
detected by infrared sensor 103.

[0019] Controller 112 is constituted by a microproces-
sor, such as a central processing unit (a CPU), to control
respective circuits as well as the heating unit.

[0020] Controller 112 further includes control detail
identification unit 113. Control detail identification unit
113 identifies options of heating control for a food placed
inside the heating chamber.

[0021] As illustrated in FIG. 1, the heating cooker in-
cludes display unit 115 corresponding to an example of
a notification unit, display controller 114, operation unit
116 and others. Display unit 115 is constituted by a liquid
crystal display device, for example, to display heating
control details and others. Display controller 114 controls
display of display unit 115. Operation unit 116 is consti-
tuted by a touch panel, a keyboard or the like to start
heating and perform various types of operations in re-
sponse to a touch or a pressing operation input to oper-
ation unit 116.

[0022] The heating cooker according to the present ex-
emplary embodiment is configured as described above.
[0023] Operations and effects of the heating cooker
having the above configuration are hereinafter described
with reference to FIGS. 2 through 4.

[0024] FIG. 2is a flowchart illustrating an operation of
the heating cooker. FIGS. 3A and 3B are views each
illustrating an example of a determination whether a plu-
rality of types of foods are present in the heating cooker.
FIG. 4 is a flowchart illustrating an operation of the sim-
ilarity determination unit of the heating cooker.

[0025] As illustrated in FIG. 2, controller 112 initially
causes imaging unit 106 to capture an image of the in-
terior of the heating chamber in response to supply of
power of the heating cooker (step S1). Thereafter, image
information about the captured image is stored in storage
108. Step S1 is a process for storing image information
in storage 108 beforehand as information indicating an
empty state inside the heating chamber.

[0026] Controller 112 subsequently determines wheth-
er the door has been opened or closed based on detec-
tion by door switch 105 constituting the opening/closing
detector (step S2). When a state change of the door from
an opened state to a closed state is not detected (N in
step S2), the processing waits until the door state comes
to the closed state.

[0027] On the other hand, when a determination is
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made that the door state has changed from the opened
state to the closed state (Y in step S2), controller 112
causes imaging unit 106 to capture an image of the in-
terior of the heating chamber (step S3). In this case, an
image of the heating chamber containing a food and a
dish is captured, for example, as illustrated in FIG. 3A.
[0028] Controller 112 subsequently transmits the cap-
tured image of the interior of the heating chamber to plu-
ral-article determination unit 109. Plural-article determi-
nation unit 109 calculates differences between the image
of the interior of the empty heating chamber captured in
step S1 and stored in the storage 108, and the image of
the interior of the heating chamber captured in step S3,
to binarize the calculated differences (step S4). More
specifically, each of the images captured in step S1 and
S3 is divided into a plurality of pixels. A luminance signal
difference between the images is calculated for each pix-
el. The differences thus calculated are binarized.
[0029] Controller 112 subsequently causes similarity
determination unit 111 to perform a labeling process for
calculating a number of groups (hereinafter referred to
as "blocks") (step S5). The labeling process is a process
performed by similarity determination unit 111 to classify
any pixel and a pixel near the pixel, give an identical
number to continuous pixels each having a similar typical
value, and handle a plurality of pixels given an identical
number as one block as illustrated in FIG. 3B. Similarity
determination unit 111 determines a number of blocks
present in an image based on a result of the labeling
process.

[0030] More specifically, similarity determination unit
111 initially compares luminance (or tint, for example) for
each pixel of the image of the interior of the empty heating
chamber captured beforehand, and of the image of the
interior of the heating chamber currently captured, and
quantifies a result of the comparison. Thereafter, simi-
larity determination unit 111 determines pixels having an
identical or a value within a predetermined range as con-
tinuous pixels.

[0031] Inthiscase, plural-article determination unit 109
extracts a number of blocks in a predetermined size or
larger from some blocks subjected to the labeling proc-
ess. Assuming that a dish size is a size of a soy sauce
dish or a child dish, for example, the predetermined size
of a food block for a determination is set to a diameter of
5 cm or longer for a circular dish, or a side of 5 cm for a
rectangular dish.

[0032] Featurevalue calculation unit 110 subsequently
calculates a feature value for each block of pixels extract-
ed as afood by plural-article determination unit 109. Sim-
ilarity determination unit 111 subsequently compares a
degree of similarity between the calculated feature value
and a previous image stored in storage 108 (step S6).
[0033] The process performed in step S6 is more spe-
cifically described with reference to FIG. 4.

[0034] As illustrated in FIG. 4, controller 112 initially
causes feature value calculation unit 110 to calculate
brightness histograms of color signals (e.g., RGB sig-
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nals) of respective pixels included in image information
captured by imaging unit 106 (step S21).

[0035] Controller 112 subsequently determines wheth-
er storage 108 includes images registered beforehand
(step S22). When no image is registered (N in step S22),
a process in step S27 described below is executed.
[0036] On the other hand, when registered images are
present (Y in step S22), controller 112 causes similarity
determination unit 111 to convert a pixel size stored in
storage 108 such that the pixel size in storage 108 be-
comes equivalent to a pixel size included in the image
information currently captured in step S3 (step S23).
[0037] Similarity determination unit 111 subsequently
calculates a difference between a sum of the histograms
of the RGB signals of the respective pixels included in
the image currently captured, and a sum of histograms
of RGB signals of respective pixels included in one of the
images stored in storage 108. Similarity determination
unit 111 subsequently determines whether the difference
becomes a minimum (step S24). When the difference is
not the minimum (N in step S24), this determination is
repeated by calculating a difference between the sum of
the histograms ofthe RGB signals of the respective pixels
included in the current image and a sum of histograms
of RGB signals of respective pixels included in a different
image stored in storage 108.

[0038] When the difference is the minimum (Y in step
S24), similarity determination unit 111 determines wheth-
er the difference of the histograms of the extracted image
is a predetermined value or smaller (step S25). When a
determination is made that the difference is the prede-
termined value or larger (N in step S25), a process in
step S27 described below is executed.

[0039] On the other hand, when a determination is
made that the difference is smaller than the predeter-
mined value (Y in step S25), controller 112 determines
information about the image determined in step S24 as
asimilarimage (step S26). Thereafter, the similarity com-
parison process performed by similarity determination
unit 111 ends.

[0040] When no image is registered (N in step S22),
and when the sum of the difference is smaller than the
predetermined value (N in step S25), controller 112 de-
termines that a similar image is absent. Controller 112
subsequently displays a message "no similar image is
registered", for example, on display unit 115. This notifi-
cation informs a user about no registration of a similar
image. Alternatively, controller 112 designates image in-
formation about the image currently captured as a new
image, and registers the image in storage 108 together
with the color histograms of a difference between the
currently captured image and the initial image corre-
sponding to a feature value (step S27). Thereafter, the
similarity comparison process performed by similarity de-
termination unit 111 ends.

[0041] The process for registering the new image de-
scribed above is executed only when an instruction of
heating startis issued via operation unit 116. In this case,
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the new image is registered in storage 108 in association
with heating control details. Accordingly, when the door
is opened without issue of an instruction of heating start
via operation unit 116, registration of the new image in
storage 108 is not executed.

[0042] The similarity comparison process in step S6 is
performed in the manner described above by similarity
determination unit 111.

[0043] Thereafter, asillustratedin FIG. 2, control detail
identification unit 113 selects a similar image stored in
storage 108 for each block by similarity determination
unit 111. Control detail identification unit 113 further ex-
tracts and reads heating control details stored in storage
108 in associated with the selected similar image (step
S7).

[0044] Control detail identification unit 113 subse-
quently identifies heating control details presented for
each block (step S8). When similarity determination unit
111 determines that no similar image has been stored in
storage 108, heating control details are not identified.
[0045] Controller 112 subsequently determines wheth-
er a plurality of blocks is included in the captured image
information (step S9). When a plurality of blocks is not
included (Nin step S9), controller 112 performs a process
for presenting heating control details for a single article
corresponding to one block (step S10). More specifically,
controller 112 causes display controller 114 to present,
on display unit 115, heating control details for the single
article identified in step S8. Thereafter, the processing
ends.

[0046] On the other hand, when a plurality of blocks is
included (Y in step S9), controller 112 performs a process
for presenting heating control details for each of the plu-
rality of blocks (step S11). More specifically, controller
112 causes display controller 114 to present, on display
unit 115, a plurality of sets of heating control details de-
termined in step S8. Thereafter, the processing ends.
[0047] As described above, a food and a dish con-
tained in the heating chamber are presented on display
unit 115 in association with corresponding heating control
details based on a number of the food and the dish.
[0048] When the user subsequently issues an instruc-
tion of heating start via operation unit 116 in this state,
controller 112 starts heating of the food and the dish con-
tained in the heating chamber. In this case, temperatures
such as the temperature of the interior of the chamber
and the temperature of the food detected by thermistor
104 and infrared sensor 103 are monitored. Controller
112 heats the food, the dish and the like by using mag-
netron 101 and heater 102 constituting the heating unit
based on the detected temperatures in accordance with
the heating control details set by setting unit 107.
[0049] The heating cookeraccording to the presentex-
emplary embodiment performs the heating operation in
the manner described above.

[0050] An example of presentation on display unit 115
performed in steps S10 and S11 is hereinafter described
with reference to FIG. 5.
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[0051] As illustrated in FIG. 5, the food, the dish and
the like extracted by plural-article determination unit 109
are cut into rectangular shapes, for example, and pre-
sented on display unit 115 for each block. Simultaneous-
ly, a menu, a target temperature and the like that are
heating control details for the food, the dish and the like
cut into the shapes are displayed on display unit 115.
Accordingly, the user is capable of easily recognizing the
heating control details associated with the food and the
dish contained in the heating chamber. The user is also
capable of freely adjusting the heating control details thus
presented by an operation such as pressing a triangular
indication provided on each of the left and right sides of
a temperature indication.

[0052] According to the present exemplary embodi-
ment described herein, all the plurality of foods and dish-
es present inside the heating chamber are presented as
illustrated in FIG. 5. However, other configurations may
be adopted. For example, as illustrated in FIG. 6, en-
larged foods and dishes may be presented one by one
for each block unit extracted by plural-article determina-
tion unit 109 by using a presentation mode selector
switch, not illustrated. In addition, in either of the cases
illustrated in FIGS. 5 and 6, an enlarged image of the
selected target may be presented during setting by set-
ting unit 107, forexample. In this case, the user is capable
of more easily recognizing heating control details.
[0053] According to the present exemplary embodi-
ment, heating control details presented on display unit
115 may be retained without change when an instruction
of heating start is issued from operation unit 116. More
specifically, information about feature values of images
and heating control details stored in storage 108 need
not be changed. In this case, the user is not required to
set heating control details to start heating by the heating
cooker.

[0054] According to the present exemplary embodi-
ment, heating control details may be changed by setting
unit 107 when heating control details are not presented
on display unit 115. For example, heating control details
to be presented are freely adjustable based on an oper-
ation such as pressing the triangular indication provided
on each of the left and right sides of the temperature
indication. When an instruction of heating start is issued
via operation unit 116 in this state, controller 112 may
register a feature value of a corresponding image and
changed heating control details in storage 108 in asso-
ciation with each other as new registration. In this case,
the heating control details are displayed on display unit
115 when the same food or dish is heated next time.
[0055] According to the present exemplary embodi-
ment, feature values of images and heating control de-
tails stored in storage 108 may be updated in accordance
with a change of presented heating control details input
from the user to setting unit 107 via operation unit 116.
In this case, more appropriate heating control details can
be displayed on display unit 115 when the same food or
dish is heated next time.
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[0056] According to the present exemplary embodi-
ment, information stored in storage 108 may be deleted
together with corresponding heating control details after
an elapse of time from the time of storage into storage
108. In this case, an increase in a memory capacity can
be suppressed. Information which has not been subject
to updating or new registration is preferably deleted from
the oldest information in accordance with a registration
capacity of information.

[0057] According to the present exemplary embodi-
ment, image information is stored in storage 108 in as-
sociation with information about corresponding images
together with feature values of the images. This config-
uration allows checking of images at a later time. How-
ever, only feature values may be stored, for example.
[0058] According to the present exemplary embodi-
ment, feature values of images stored in storage 108 are
not changed when an instruction of heating start is issued
via operation unit 116. However, other configurations
may be adopted. For example, feature values of images
may be updated to latest feature values, or may be up-
dated by averaging feature values. In this case, more
appropriate heating control details can be displayed on
display unit 115 when the same food or dish is heated
next time.

[0059] According to the present exemplary embodi-
ment described by way of example, an image is captured
beforehand by imaging unit 106 at the time when a power
source of the heating cooker is turned on. However, other
configurations may be adopted. For example, an image
may be captured atany time as long as the heating cham-
ber is empty.

[0060] According to the present exemplary embodi-
ment, a new image is registered in storage 108 under
following conditions regardless of the determination of
presence or absence of plural articles by plural-article
determination unit 109. More specifically, a new image
is registered when no image is registered in storage 108,
or when a difference between a new image and a regis-
tered image is a predetermined value or larger under
issue of a heating instruction. However, a new image
may be registered under other conditions. For example,
a new image may be registered when plural-article de-
termination unit 109 determines that only a single article
(one food) is present under issue of a heating instruction.
In this case, more appropriate heating control details for
a single article can be registered.

[0061] According to the present exemplary embodi-
ment described by way of example, heating control de-
tails are not displayed on display unit 115 when heating
control details identified by control detail identification
unit 113 are absent. However, other configurations may
be adopted. For example, default heating control details
prepared beforehand may be displayed. In this case, the
user is capable of easily inputting settings of heating con-
trol details.

[0062] According to the present exemplary embodi-
ment described by way of example, information regis-
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tered in storage unit 108 is deleted from the oldest infor-
mation that has not been subject to updating or new reg-
istration with an elapse of time from registration. Howev-
er, other configurations may be adopted. For example,
the user may read any registration image to designate
the image as a deletion target, and deletes the designat-
ed image. In this case, an increase in a memory capacity
can be suppressed.

[0063] According to the present exemplary embodi-
ment described by way of example, the notification unit
is constituted by display unit 115. However, other con-
figurations may be adopted. For example, the notification
unit may be constituted by a voice generator including
an audio synthesis device for notification through voices.
In this case, even a visually impaired user is capable of
easily inputting settings of heating control details.
[0064] According to the present exemplary embodi-
ment described by way of example, plural-article deter-
mination unit 109, feature value calculation unit 110, sim-
ilarity determination unit 111, controller 112, control detail
identification unit 113, display controller 114 and other
components configured individually. However, other con-
figurations may be adopted. For example, functions of
the respective constituent elements described above
may be incorporated into one controller to be execute by
the controller into which the respective functions are in-
corporated. In this case, cost reduction of the heating
cooker is achievable.

[0065] Asdescribed above, the heating cookeraccord-
ing to the present exemplary embodiment includes the
heating chamber to which the openable and closable
door is attached, magnetron 101 and heater 102 consti-
tuting the heating unit that heats a food stored in the
heating chamber, imaging unit 106 that captures an im-
age of the interior of the heating chamber, setting unit
107 that sets heating control details, and storage 108
that stores the image captured by imaging unit 106 and
the heating control details set by setting unit 107 such
that the image and the heating control details are asso-
ciated with each other. The heating cooker further in-
cludes plural-article determination unit 109 that deter-
mines whether a plurality of types of foods are present,
similarity determination unit 111 that determines a de-
gree of similarity of a plurality of images captured by im-
aging unit 106, control detail identification unit 113 that
identifies heating control details corresponding to a food
included in an image captured by imaging unit 106 in
accordance with a determination result obtained by sim-
ilarity determination unit 111, display unit 115 that
presents heating control details; and controller 112.
When plural-article determination unit 109 determines
that a single food is present, controller 112 presents a
single set of heating control details on display unit 115.
When plural-article determination unit 109 determines
that a plurality of types of foods are present, controller
112 presents a plurality of sets of heating control details
on display unit 115 for each type of the foods. According
to this configuration, respective settings including re-
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spective heating control details are easily input when a
single or a plurality of foods is contained in the heating
chamber. Moreover, when the food or the like currently
determined corresponds to a food or the like for which
heating control details or the like have been previously
setby the user during daily operations unconsciously per-
formed by the user, the corresponding heating control
details are automatically read and presented. According-
ly, an easy-to-use heating cooker capable of performing
heating in accordance with preferences of the user can
be realizable.

[0066] Furthermore, when plural-article determination
unit 109 determines that a plurality of types of foods are
present in the heating cooker according to the present
exemplary embodiment, controller 112 divides an image
including a plurality of foods and captured by imaging
unit 106 into partialimages each including corresponding
one of the plurality of foods, and presents the divided
partial images on display unit 115. In this case, the re-
spective divided partial images are presented without
change or as enlarged images. Simultaneously, corre-
sponding heating control details are presented on display
unit 115 for each of the divided partial images. In this
case, the user is capable of more easily recognizing the
respective foods present in the heating chamber even
when a plurality of foods is contained in the heating cham-
ber. Accordingly, the heating cooker realized herein fur-
ther facilitates respective settings including heating con-
trol details.

SECOND EXEMPLARY EMBODIMENT

[0067] A heating cooker according to a second exem-
plary embodiment of the present invention is hereinafter
described with reference to FIGS. 7 and 8.

[0068] FIG. 7 is a block diagram illustrating a configu-
ration of the heating cooker according to the second ex-
emplary embodiment of the present invention. FIG. 8 is
aflowchartillustrating an operation of the heating cooker.
[0069] More specifically, the heating cooker according
to the present exemplary embodiment is different from
the heating cooker according to the first exemplary em-
bodiment in that control detail identification unit 113 fur-
ther includes heat source determination unit 117 as illus-
trated in FIG. 7. Other constituent elements are similar
to the corresponding elements of the first exemplary em-
bodiment, and are given identical reference numbers and
identical names. Accordingly, detailed description of
these constituent elements is not repeated herein.
[0070] The heating cookeraccording to the presentex-
emplary embodiment in configured so that heat source
determination unit 117 determines a predetermined heat-
ing source and heats a food based on heating control
details extracted in association with foods and dishes.
[0071] The heating cookeraccording to the presentex-
emplary embodiment is configured as described above.
[0072] Operations and effects of the heating cooker
having the configuration described above are hereinafter
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described with reference to FIG. 8.

[0073] Initially, an image of an empty state of the inte-
rior of the heating chamber is captured beforehand.
Thereafter, the door is closed with foods or the like stored
in the heating chamber, and an image of the interior of
the heating chamber is again captured by the imaging
unit. Control detail identification unit 113 subsequently
extracts heating control details associated with similar
images for each block. The foregoing operations are sim-
ilar to the corresponding operations of the first exemplary
embodiment described with reference to FIG. 2.

[0074] In other words, the operations in steps S1
through S7 illustrated in FIG. 2 are initially performed
similarly to the first exemplary embodiment.

[0075] Thereafter, operations in steps S31 through
S43 illustrated in FIG. 8 and corresponding to features
of the present exemplary embodiment are performed.
Accordingly, description of the operations performed in
steps S1 through S7 in FIG. 2 is not repeated.

[0076] The operation of the heating cooker according
to the second exemplary embodiment is specifically de-
scribed with reference to FIG. 8.

[0077] As illustrated in FIG. 8, control detail identifica-
tion unit 113 initially determines whether setting details
set by setting unit 107, such as a selected menu, are
present (step S31). The setting details are not limited to
details of determined settings, but include heating control
details associated with a use heating source selected in
a middle of setting. When the selected menu is present
(Y in step S31), the processing proceeds to step S32.
More specifically, the determination is made that the se-
lected menu is present when a menu "warm" is selected,
or when the menu "warm" is selected beforehand as a
default menu, for example.

[0078] Control detail identification unit 113 of controller
112 subsequently determines whether heating control
details are stored in storage 108 in association with the
extractedimage (step S32). When extracted heating con-
trol details are present (Y in step S32), plural-article de-
termination unit 109 determines whether a plurality of
types of foods (plural articles) are present (step S33).
[0079] When the determination is made that only a sin-
gle article is present in this step (N in step S33), heat
source determination unit 117 determines whether a
heating source of the extracted heating control details
agrees with a heating source of the menu (step S36). In
other words, heat source determination unit 117 deter-
mines whether the heating source used for "warm" of the
selected menu agrees with the heating source of the
heating control details associated with the extracted sim-
ilarimage. More specifically, agreement is determined in
a state that the heating source of the menu is only mag-
netron 101, and that the heating source of the extracted
heating control details is only magnetron 101 for heating
control. That is, the extracted heating control details are
identified as heating control details for the corresponding
block when the heating source of the heating control de-
tails agrees with the heating source of the menu (Y in
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step S36). Thereafter, controller 112 transmits informa-
tion about the identified heating control details to display
controller 114 to present the information on display unit
115 (step S41). The processing then returns to step S31
and similar processing is executed.

[0080] On the other hand, when the heating source of
the heating control details associated with the extracted
similar image does not agree with the heating source of
the menu (N in step S36), default heating control details
of the menu are presented on display unit 115 for the
block exhibiting disagreement of the heating source (step
S38). More specifically, display unit 115 displays, as
heating control details for the block, corresponding heat-
ing control details (e.g., fixed target temperature and
heating time, or previously used target temperature and
heating time that are default heating control details of
selected "warm" menu) on display unit 115. The process-
ing then returns to step S31 and similar processing is
executed.

[0081] When plural-article determination unit 109 de-
termines that a plurality of types of foods (plural articles)
are presentin step 33 (Y in step S33), control detail iden-
tification unit 113 selects the heating source of the heat-
ing control details agreeing with the heating source of
the determined menu from the respective heating sourc-
es of the extracted heating control details based on the
determination of heat source determination unit 117 (step
S34). More specifically, only the heating source of the
heating control details indicating only magnetron 101 for
heating control is selected as the heating control details
for the corresponding block from the respective heating
sources of the heating control details associated with the
similar images for each extracted block. Thereafter, in-
formation about the identified heating control details are
transmitted to display controller 114 to be presented on
the display unit 115.

[0082] In this case, default heating control details for
the heating source of the menu are presented on display
unit 115 for a block for which heating control details are
not identified in step S34 (step S35). More specifically,
corresponding default heating control details (e.g., fixed
target temperature and heating time, or target tempera-
ture and heating time previously used which are default
heating control details for selected "warm" menu) are dis-
played on display unit 115 as heating control details for
the corresponding block. Thereafter, the processing re-
turns to step S31 and processes in and after step S31
are executed.

[0083] Similarly, when the heating source used for the
selected menu determined by heat source determination
unit 117 is only heater 102, for example, included in the
heating sources identified for the heating control details
associated with the similar images for each extracted
block, control detail identification unit 113 identifies only
heater 102 for heating control as the heating source of
the heating control details. On the other hand, when the
use heating source determined by heat source determi-
nation unit 117 is constituted by magnetron 101 and heat-
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er 102, the heating source constituted by magnetron 101
and heater 102 for heating control of the heating control
details is identified as the heating control details for the
corresponding block. Thereafter, information about the
identified heating control details are transmitted to dis-
play controller 114 to be presented on the display unit
115.

[0084] More specifically, when plural-article determi-
nation unit 109 determines that only a single food is
present in step S33 (N in step S33), control detail iden-
tification unit 113 identifies only the heating source which
is included in the single set of heating control details and
agrees with the use heating source determined by heat
source determination unit 117 as the heating control de-
tails for the corresponding block, and transmits informa-
tion indicating the identified heating source to display
controller 114. On the other hand, when plural-article de-
termination unit 109 determines that a plurality of foods
(plural articles) is present (Y in step S33), the heating
sources, which are included in all the plurality of sets of
heating control details and agree with the use heating
sources determined by heat source determination unit
117, are identified as the heating control contents for the
corresponding blocks. Thereafter, information indicating
the identified heating sources is transmitted to display
controller 114.

[0085] Control detail identification unit 113 narrows in-
formation based on the use heating source determined
by heat source determination unit 117 every time details
concerning the heating source in the selected heating
control details are changed until determination of settings
by setting unit 107. Thereafter, the narrowed information
is transmitted to display controller 114.

[0086] When heating control details stored in storage
108 in association with images are not extracted by con-
trol detail identification unit 113 in step S32 (N in step
S32), default heating control details for the corresponding
menu are presented on display unit 115 for the block not
extracted (step S38). More specifically, corresponding
default heating control details (e.g., fixed target temper-
ature and heating time, or target temperature and heating
time previously used as default heating control details
for selected "warm" menu) are displayed on display unit
115. The processing then returns to step S31 and similar
processing is executed.

[0087] On the other hand, when control detail identifi-
cation unit 113 determines that setting details set by set-
ting unit 107, such as a selected menu, are not present
in step S31 (N in step S31), control detail identification
unit 113 determines whether heating control details as-
sociated with similarimages are present for each extract-
ed block (step S39). When extracted heating control de-
tails are present (Y in S39), plural-article determination
unit 109 determines whether a plurality of types of foods
(plural articles) are present (step S40).

[0088] When adeterminationis made thatonly asingle
food is preset in this step (N in step S40), controller 112
transmits information about the extracted heating control
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details to display controller 114 as identified heating con-
trol details to present the information on display unit 115
(step S41).

[0089] On the other hand, when the determination is
made that a plurality of foods is present (Y in step S40),
control detail identification unit 113 checks all the use
heating sources included in the plurality of sets of heating
control details extracted to be associated based on the
determination by heat source determination unit 117.
Thereafter, control detail identification unit 113 identifies
heating control details only for a block associated with
heating control details indicating a use heating source
most frequently used. Information indicating the identi-
fied heating control details is transmitted to display con-
troller 114 to be presented on display unit 115 (step S42).
[0090] In this case, default heating control details indi-
cating a use heating source most frequently used are
presented ondisplay unit 115 fora block for which heating
control details are not identified in step S42 (step S43).
The processing then returns to step S31 and similar
processing is executed.

[0091] When heating control details associated with
similarimages are absentfor each extracted block in step
S39 (N in step S39), controller 112 does not transmit
information to display controller 114, and therefore does
notdisplay the information on display unit 115 (step S44).
The processing then returns to step S31 and similar
processing is executed.

[0092] Control detail identification unit 113 narrows
identified information based on the use heating source
determined by heat source determination unit 117 every
time details concerning the heating source in the selected
heating control details are changed until determination
of settings by setting unit 107. The narrowed information
is transmitted to display controller 114 similarly to the
case where the selected menu is present.

[0093] In a state that a number of blocks determined
by plural-article determination unit 109 is an even
number, and that a number of blocks indicating an iden-
tical use heating source determined by heat source de-
termination unit 117 is identical to a number of blocks
indicating another identical use heating source deter-
mined by heat source determination unit 117 in step S42,
heating control details indicating the use heating source
belonging to the block in the largest size of the image
divided by plural-article determination unit 109 are iden-
tified. Thereafter, information about heating control de-
tails of the identified block is transmitted to display con-
troller 114. When neither of the foregoing cases is appli-
cable, information is not transmitted to display controller
114, and not displayed on display unit 115.

[0094] As described above, control detail identification
unit 113 of the heating cooker according to the present
exemplary embodiment includes heat source determina-
tion unit 117.

[0095] Display unit 115 presents only heating control
details identified and selected beforehand by control de-
tail identification unit 113, or heating control details in-
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cluding a heating source which agrees with a heating
source selected by setting unit 107. Accordingly, heating
control details which indicate settings suited for intention
of the user and achieve heating more rapidly can be pre-
sented.

[0096] In addition, a following operation is performed
when plural-article determination unit 109 determines
that a plurality of types of foods are present based on
image information captured by imaging unit 106 in a state
that heating control details identified by control detail
identification unit 113 for the plurality of types indicate
different heating sources for each type.

[0097] When a heating source included in heating con-
trol details selected beforehand, or in heating control de-
tails selected by setting unit 107 is absent under the fore-
going situation, display unit 115 presents only heating
control details including a heating source most frequently
used in the identified control details. Accordingly, heating
control details which indicate settings suited for intention
of the user, and achieve heating more rapidly can be
presented in accordance with foods contained in the
heating chamber.

[0098] Furthermore, afollowing operation is performed
when plural-article determination unit 109 determines
that a plurality of types of foods are present based on
food image information captured by imaging unit 106 in
a state that heating control details identified by control
detail identification unit 113 for the plurality of types in-
dicate different heating sources for each type.

[0099] When a heating source included in heating con-
trol details selected beforehand, or in heating control de-
tails selected by the setting unit is absent under the fore-
going situation, display unit 115 displays only the heating
control details included in the identified heating control
details and associated with a partial image in a largest
image size in partial images divided by plural-article de-
termination unit 109. Accordingly, heating control details
which indicate settings suited for intention of the user,
and achieve heating more rapidly can be presented in
accordance withfoods contained in the heating chamber.
[0100] According to the present exemplary embodi-
ment described by way of example, heating control de-
tails including a use heating source selected by setting
unit 107 are displayed as a menu. However, other con-
figurations may be adopted. For example, any heating
control details may be displayed as long as a use heating
source such as "microwave" and "grill" is directly desig-
nated by heating control details.

[0101] According to the present exemplary embodi-
ment described herein, plural-article determination unit
109, feature value calculation unit 110, similarity deter-
mination unit 111, controller 112, control detail identifi-
cation unit 113, display controller 114 and other compo-
nents have individual configurations and names. How-
ever, other configurations may be adopted. For example,
functions of the respective constituent elements de-
scribed above may be incorporated into one controller to
be execute by the controller into which the respective
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functions are incorporated. In addition, all the foregoing
constituent elements and circuits may be collectively re-
ferred to as the controller.

[0102] As described above, a heating cooker of the
present invention includes: a heating unit that heats a
food stored in a heating chamber; an imaging unit that
captures an image of a food or a dish contained in the
heating chamber; a setting unit that sets heating control
details of heating control performed by the heating unit;
a storage that stores the image captured by the imaging
unit and the heating control details set by the setting unit
such that the image and the heating control details are
associated with each other; a notification unit that issues
notification about the heating control details; and a con-
troller. The controller may be configured to control the
notification unit such that the notification unit issues no-
tification about the heating control details for the food or
the dish present in the image captured by the imaging
unit based on a number of the food or the dish.

[0103] According to this configuration, settings of re-
spective heating control details are easily input when a
single or a plurality of foods are contained and heated in
the heating chamber. Moreover, when heating control
details to be set correspond to heating control details
which have been previously set by a user, the corre-
sponding heating control details are automatically read
and presented on the notification unit. Accordingly, an
easy-to-use heating cooker capable of performing heat-
ing in accordance with preferences of the user can be
realizable.

[0104] The heating cooker of the present invention fur-
ther includes a heating chamber that includes an open-
able door, and an opening/closing detector that detects
opening or closing of the door. The controller causes the
imaging unit to capture an image of the food or the dish
contained in the heating chamber when the opening/clos-
ing detector detects that a state of the door has changed
from an opened state to a closed state, and compares
the image captured by the imaging unit and showing the
food or the dish contained in the heating chamber, and
the image stored in the storage. The controller may be
configured to control the notification unit such that the
notification unit issues notification about the heating con-
trol details for the food or the dish present in the image
captured by the imaging unit based on the number of the
food or the dish.

[0105] According to this configuration, the user is ca-
pable of more easily recognizing respective foods
present in the heating chamber even when a plurality of
foods is contained and heated in the heating chamber.
Accordingly, the user is capable of easily inputting set-
tings of respective heating control details.

[0106] The notification unit of the heating cooker of the
present invention may include a display unit. At a time of
determination that the image captured by the imaging
unitincludes a plurality of types of the foods or the dishes,
the controller may divide the image captured by the im-
aging unit into a plurality of partial images each including
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a corresponding one of the foods or dishes present in
the image captured by the imaging unit. In this case, the
controller may display the divided partial images on the
display unit without change or as individually enlarged
partial images, and display corresponding heating con-
trol details for each displayed partial image.

[0107] Accordingly, heating control details which indi-
cate settings suited for intention of the user, and achieve
heating more rapidly can be presented in accordance
with foods contained in the heating chamber.

[0108] When the image captured by the imaging unit
of the heating cooker of the present invention includes
the food or the dish, the controller may extract the heating
control details corresponding to the food or the dish in-
cluded in the image. When a heating source correspond-
ing to the extracted heating control details agrees with a
heating source corresponding to the heating control de-
tails set by the setting unit, the controller may cause the
notification unit to issue notification about the heating
control details.

[0109] Accordingly, the heating control details present
settings suited forintention of the user, and achieve heat-
ing more rapidly in accordance with the foods contained
in the heating chamber.

[0110] When the image captured by the imaging unit
of the heating cooker of the present invention includes a
plurality of the foods or the dishes, the controller extracts
a plurality of sets of the heating control details corre-
sponding to the plurality of foods or dishes included in
theimage. Atatime of determination thatheating sources
corresponding to the plurality of sets of extracted heating
control details are different from each other, or that a
heating source corresponding to the heating control de-
tails set by the setting unit beforehand is absent, the con-
troller may cause the notification unit to issue notification
about only the heating source most frequently used in
the heating sources corresponding to the plurality of sets
of extracted heating control details.

[0111] Accordingly, the heating control details present
settings suited forintention of the user, and achieve heat-
ing more rapidly in accordance with the foods contained
in the heating chamber.

[0112] When the determination is made that a plurality
of types of foods are presentbased on animage captured
by the imaging unit of the heating cooker of the present
invention, the controller determines heating control de-
tails and heating sources corresponding to the foods in-
cludedinthe captured image. When the determined heat-
ing sources are different for each of the foods, or when
a heating source included in the heating control details
set by the setting unit beforehand is different from the
heating sources corresponding to the captured image,
the notification unit may be configured to present only
the heating control details associated with the heating
control details for a partial image in a largest image size
in the respective sets of heating control details set for the
heating cooker.

[0113] Accordingly, the heating cooker provided herein
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presents heating control details indicating settings suited
for intention of the user more rapidly in accordance with
the foods contained in the heating chamber.

INDUSTRIAL APPLICABILITY

[0114] A heating cooker of the present invention facil-
itates setting of respective heating control details for a
single or a plurality of foods contained in the heating
chamber. Moreover, when the food in the heating cham-
ber is similar to a food for which heating control details
have been previously set, the corresponding heating con-
trol details are automatically read and presented. Accord-
ingly, the heating cooker of the presentinvention is useful
not only for home use, but also for business use.

REFERENCE MARKS IN THE DRAWINGS

[0115]

101

magnetron (heating unit)

102  heater (heating unit)

103 infrared sensor

104  thermistor

105  door switch (opening/closing detector)
106 imaging unit

107  setting unit

108 storage

109  plural-article determination unit
110 feature value calculation unit
111 similarity determination unit
112 controller

113  control detail identification unit
114  display controller

115  display unit (notification unit)
116  operation unit

117  heat source determination unit
Claims

1. A heating cooker comprising:

a heating unit that heats a food stored in a heat-
ing chamber;

an imaging unit that captures an image of a food
or a dish contained in the heating chamber;

a setting unit that sets heating control details of
heating control performed by the heating unit;
a storage that stores the image captured by the
imaging unit and the heating control details set
by the setting unit such that the image and the
heating control details are associated with each
other;

a notification unit that issues notification about
the heating control details; and

a controller, wherein

the controller controls the notification unit such
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that the notification unitissues notification about
the heating control details for the food or the dish
present in the image captured by the imaging
unit based on a number of the food or the dish.

2. The heating cooker according to claim 1, further

comprising:

a heating chamber that includes an openable
door; and

an opening/closing detector that detects open-
ing or closing of the door, wherein

the controller causes the imaging unit to capture
an image of the food or the dish contained in the
heating chamber when the opening/closing de-
tector detects that a state of the door has
changed from an opened state to a closed state,
the controller compares the image captured by
the imaging unit and showing the food or the
dish contained in the heating chamber, and the
image stored in the storage, and

the controller controls the notification unit such
that the notification unitissues notification about
the heating control details for the food or the dish
present in the image captured by the imaging
unit based on the number of the food or the dish.

The heating cooker according to claim 1, wherein
the notification unit includes a display unit,

when a determination is made that the image cap-
tured by the imaging unitincludes a plurality of types
of the foods or the dishes, the controller divides the
image captured by the imaging unit into a plurality
of partialimages each including a corresponding one
of the foods or dishes present in the image captured
by the imaging unit, and displays the divided partial
images on the display unit without change or as in-
dividually enlarged partial images, and

the controller displays the corresponding heating
control details for each of the displayed partial im-
ages.

The heating cooker according to claim 1, wherein
when the image captured by the imaging unit in-
cludes the food or the dish, the controller extracts
the heating control details corresponding to the food
or the dish included in the image, and

when a heating source corresponding to the extract-
ed heating control details agrees with a heating
source corresponding to the heating control details
set by the setting unit, the controller causes the no-
tification unit to issue notification about the heating
control details.

The heating cooker according to claim 1, wherein

when the image captured by the imaging unit in-
cludes a plurality of the foods or the dishes, the con-
troller extracts a plurality of sets of the heating control
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details corresponding to the plurality of foods or dish-
es included in the image, and

when a determination is made that heating sources
corresponding to the plurality of sets of the extracted
heating control details are different from each other,
orthat a heating source corresponding to the heating
control details set by the setting unit beforehand is
absent, the controller causes the notification unit to
issue notification about only the heating source most
frequently used in the heating sources correspond-
ing to the plurality of sets of the extracted heating
control details.

The heating cooker according to claim 1, wherein
when a determination is made that a plurality of types
ofthe foods are presentbased on the image captured
by the imaging unit, the controller determines sets
of the heating control details and heating sources
corresponding to the foods in the captured image,
and

when the determined heating sources are different
for each of the foods, or when a heating source in-
cluded in the heating control details set by the setting
unit beforehand is different from the heating sources
corresponding to the captured image, the notification
unit presents only the heating control details asso-
ciated with the heating control details for a partial
image in a largest image size in the respective sets
of heating control details set for the heating cooker.
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